separate display program. Selected sections can then be printed out for record keeping, academic or legal purposes.
Discussion
The display of information is as important as the information itself. With the increasing number and variety of monitors available there is a real danger of losing important data in a field of unrelated digital displays. An observer detects a change in pattern much more readily than a change in an isolated digital display. Trend displays promote pattern recognition. The widening gap between pulse rate and blood pressure in the example is easily recognised as potential hypovolaemia. Trend displays also provide an estimate of the rate of change of variables. This gives early warning of problems before preset alarm limits are reached.
The display of the five variables on a single screen provides a central focus for information display which allows the correlation of data from different monitors. The sudden fall in CO) in the example is associated with a minor -fall in saturation. This suggests an interruption to gas MONITORING AND PATIENT SAFETY return rather than gas delivery or exchange. (In fact the endotracheal tube had slipped into the pharynx.)
It was decided to include the CO 2 waveform in addition to the trend because of the additional information that this provides. One of the advantages of a microcomputer driven display is that waveforms and trends can be plotted at different speeds simultaneously.
The importance of ergonomic factors in the perception of information is discussed by Westhorpe elsewhere in this issue. This flexible system of information display has encouraged those concerned with its development to define their own needs for data display. The high acceptance of the resulting program has demonstrated the advantage of this approach.
Emergence and recovery from anaesthesia and surgery starts in the operating theatre and continues in the recovery room. Patients are observed, monitored and given life support in the recovery room as they emerge through the reversing stages of anaesthesia until they are fully conscious, with functional protective reflexes and stable vital signs. Complete recovery of function and mobility is usually only attained much later and the recovery period may extend into days. The long-term effects of surgery and anaesthesia may be reflected in minor irritating problems, 1 psychological sequelae 2 and impairment of mental activity.3
Morbidity and mortality in the recovery period
The Nuffield Trust analysis of 'Mortality Associated with Anaesthesia' revealed that 37% of the deaths occurred on the day of operation and that 4.6% died in the recovery room. 4 Utting et at. analysed anaesthetic accidents reported to the Medical Defence Union of the United Kingdom and cited failure of postoperative care as being responsible for 9.5% of the cases of patients suffering either cerebral damage or death. 5 In a tenyear survey of a major hospital Harrison found that preventable anaesthesia mishaps were responsible for 2.2% of the total surgical mortality; the combination of respiratory inadequacy following myoneural blockade and inadequate postoperative care accounted for 30.3% of the deaths attributed to anaesthesia. 6 A similar finding was reported by the Special Committee Investigating Deaths under Anaesthesia in New South Wales.
7 They found that 9.5% of the anaesthetic-related deaths were due to incorrect reversal and inadequate postoperative supervision. An analysis of deaths associated with anaesthesia from 1952 to 1962 at a major Sydney hospital found that 40.1 % of operative deaths occurred in the postoperative period, most within four hours.8 A subsequent report from the same hospital showed that the incidence of deaths attributable to anaesthesia alone was 3.7% and that 62.1 % of all perioperative deaths occurred within 24 hours of anaesthesia. 9 The Baltimore Anesthetic Study Committee reviewed 335 paediatric operative deaths and concluded that anaesthesia played a primary or contributing role in 17.3% of the deaths.ID More than half the deaths occurred in healthy children and problems in postoperative management and medication accounted for 25.9% of all anaesthesiaassociated deaths. Salem et al. analysed 73 cases of cardiac arrest related to paediatric anaesthesia: respiratory problems caused all nineteen cardiac arrests which occurred during recovery; in seven of these, resuscitation was unsuccessful. 11
The incidence of recovery room morbidity in adults varies from 18% to 30%.12-14 In adults the cardiovascular system is most frequently involved (55.6%), followed by the respiratory system (18.4%).12 There has been no major series published of the incidence of recovery room complications in children. However, unpublished data from a prospective study by one of the authors (J .H. V.) in 2260 children showed that 18% had at least one complication in the recovery room. The pattern of complciations differs from adults in that respiratory problems accounted for 44%, pain 23%, cardiovascular problems 18%, vomiting 8.4% and temperature disturbances 5.7%. In neonates and especially premature and ex-premature babies the major postoperative complication is apnoea. 15 . 16 The pattern of postanaesthetic complications is different again in patients after day-care surgery with drowsiness, headache and vomiting predominating. 1
The recovery room
Although the total incidence of operative mortality is decreasing,6 the proportion of anaesthesia-associated deaths occurring in the early postoperative period remains fairly constant and is largely preventable. 5 ,6 The recovery room must therefore be seen to be as important as the operating theatre or intensive care unit. The quality of the staff, design of the area, and facilities provided should reflect this.
The Faculty of Anaesthetists of the Royal Australasian College of Surgeons has published 'Guidelines for the Care of Patients Recovering from Anaesthesia' .17 These cover general principles, the design of recovery rooms, equipment and drugs, staffing, management and supervision.
Design
The recovery room should be purpose-designed and located adjacent to or within the operating theatre complex. 17 ,18 Unrestricted access for medical stafffrom inside and outside the operating suite is essential to maintain superVlSlon and care. 17 - 19 
Assessment
The main function of the recovery room is to facilitate observation of the patients. 14 ,19 It is clinically useful and educationally important to employ the 'ABC' of resuscitation to stress the value of the Airway, Breathing and Circulation as well as noting the level of consciousness on arrival in the recovery room when initial assessment of the patient is made. The minimum observations which should be made and periodically recorded according to the Guidelines of the Faculty of Anaesthetists are state of consciousness, colour, respirations and blood pressure. 1 7 This requires the availability for each patient of a sphygmomanometer and stethoscope. A pulse monitor is useful, but a pulse oximeter on every patient provides more valuable information.2o, 21 Where indicated, observations may be more detailed, and may include measurements of respiratory function and cardiovascular status (such as diagnostic mode electrocardiography or invasive monitoring), and neurologic assessment (such as recording the Glasgow Coma Scale 22 ). Care and assessment of pressure areas, limbs, wounds, dressings and drains may also be performed. However, observation and life support are the nurses' main duties and assistance must be sought when necessary to perform other tasks.
Equipment for both routine and emergency treatment must be available for each patient in the recovery room and patients must be nursed on suitably designed beds or trolleys. 17, 18 
The anaesthetist's responsibilities
The anaesthetist is responsible for the patient until the airway and breathing are adequate, consciousness has returned, protective reflexes have been regained and vital signs are stable. 5 ,17,18,23 This responsibility can only be delegated to recovery room staff if the anaesthetist is satisfied that they are adequately trained to perform these tasks and that the facilities are adequate.
The anaesthetist must accompany the patient to the recovery room, with the patient in the lateral position whenever possible. In the recovery room the anaesthetist must ensure that the nurse accepting care of the patient is fully informed of all the relevant facts about the patient's medical history, the anaesthetic, the operation, and the postoperative orders and should be warned about any potential problems, This handover should be formal and it is advisable that the anaesthetist should remain until the first set of observations has been made, as patient assessment is difficult during transit from the operating room to the recovery Anaesthesia and Intensi"e Care. Vol. 16 . No. I. February. 1988 room. Only with a conscientious handover can continuity of care be maintained. Where possible, information and instructions should be in writing. An anaesthetist must always be available for rapid recall to deal with problems in the recovery room. In large, busy recovery rooms it may even be appropriate for the recovery room to be supervised by specifically designated medical staff.
If a patient is to remain in the recovery room for a prolonged period, it is important that the surgeon also be involved in ongoing management and available for consultation about problems in the recovery period.
Discharge ji-om the recovery room
An anaesthetist must authorise a patient's discharge from the recovery room or ensure that the patient meets specified discharge criteria which the nursing staff can apply. 18 Patients usually remain in the recoverv room for a minimum of thirty minutes and m~y remain longer depending on individual needs. On discharge the patient must be conscious, must have protective reflexes, an adequate airway and be breathing normally. The patient must also have a stable cardiovascular system and be provided with adequate analgesia. When the patient is discharged into the care of the ward nursing staff, the same quality of communication must be maintained to ensure continuity of care. Patients must be accompanied to the ward by staff who are capable of dealing with problems that may occur during transit.
Staffing
The quality of postanaesthetic nurses and their level of expertise will directly affect the quality of care and safety of patients recovering from anaesthesia. Nursing staff working in the recovery room must be trained in recovery room care. 17 · 18 A nurse trained in postanaesthetic recovery practices should be in charge of the recovery room and should be available to assist in implementing protocols, teaching and quality assurance programs. A professional career structure should exist to encourage nurses to pursue a career in postanaesthetic recovery nursing. 18.24 Nursing staff must be trained in the observation, monitoring, and general care of the unconscious patient, as well as in emergency procedures and resuscitation. There must be a trained nurse on a one-to-one basis to care for each unconscious patient and for any patient who has not regained protective reflexes; however, one nurse may care for two or three conscious patients.
Policies
The policies of a hospital's recovery room should be defined and implemented by way of written Anaesthesia and Intensive Care, Va/. 16 protocols which should be reviewed and revised in keeping with current trends. The head of the Department of Anaesthesia should assume responsibility for all aspects of recovery room activities and should ensure that policies and quality assurance programs are implemented and maintained. A postanaesthetic form should be used to record observations and events.
Day-care surgery
Day-care surgery is increasing and there is a trend towards patients being discharged home from a day-care ward or even directly from the recovery room. 25 . 26 Recovery standards for day-care surgery are as important as those for inpatient procedures. Discharge criteria for day-care surgery patients have not been resolved 27 but should take into account such aspects as the need to walk without dizziness and the ability to eat and drink without nausea and vomiting. A minimum period of one to two hours' observation before discharge is required by most centres. 25 Postoperative instructions must be understood by the patient and by a responsible accompanying adult or parent. Further written instructions must be provided and must include a contact at the hospital. 25 After discharge instructions should be given for safe transport home, including avoiding public transport, a limit on the distance travelled, secure restraint in the moving vehicle and the presence of a responsible person other than the driver to tend to the patient. 26 Patients should also be warned both verbally and in writing about the dangers of driving, operating complex machinery or making important decisions, and they should be told not to ingest alcohol or sedative drugs. 18 .
27
In conclusion, modern anaesthesia has reached the stage where even the most desperately ill patients can be anaesthetised with considerable safety. However, the most heroic surgery, made possible by the most elegant anaesthesia and supported by the most sophisticated monitoring will come to nought if it is not backed up by a safe, comprehensive post-anaesthetic recovery room service.
